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Starting Out Right 



Some of the nicest people hate mathematics. 
Especially kids who think mathematics = arithmetic. 
Here are some of the things they say : 

“I hate mathematics so much it makes me sick!” 
“Mathematics is for sissies.” 
“Mathematics is impossible!” 

“People who like mathematics are really gross.” 
“Mathematicians have little pig eyes.” 

“What good is it anyway?” 



Now go and write down your own favourite anti-mathematics slogan. 

Make it good! 
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This book is about how to change from a mathematical 
weakling into a mathematical heavyweight. 



Before After 




You can impress your teachers 
reassure your family 
earn new respect from your friends 
dazzle yourself. 

Because nobody likes to hate mathematics. 








How will this miracle be accomplished, you ask? 




Will we use tricks? Or fancy talk? 

Or threats? Or fun and games? 

YES! 

(but there is a secret to it) and here it is: 

It’s not hard and it isn’t boring. 

It just takes a bit of reorganization of what is already in your head 
(you don’t even always need a pencil). 

YOU ARE A MATHEMATICAL GENIUS IN DISGUISE! 



Here is how to prove it in 1 easy step: 
read the rest of this book. 



P.S. The password of mathematics is pattern. 
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Street Maths 



What to do when: 

There’s no school, 
your mother made you go 

out of the house for the day because she wanted to clean, 
and even gave you a sandwich for lunch, 
your friend has gone away for the weekend, 
your best ball has just exploded, 
it’s too hot to run around, 

you already ate the sandwich and it’s only 10 o’clock, 
you definitely feel ready to try something new. 

Here are some ways- to take a mathematical look 
at your neighbourhood: 

Experiments with whatever passes through. 
Investigations of what’s always been there. 
Suggestions for mathematical conversations 
with passers-by, wise guys and sceptics. 



You might want to try some 
even if your friend doesn’t go away for the weekend. 
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A UNE IS FOREVER 

To a mathematician, a line has no begin* 
ning and no end. It goes on forever. 
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What we draw are line segments . They 
start somewhere and end somewhere. 
Even mathematicians can only draw line 
segments. What about road markings? 
Are they lines or line segments? 



CUTTING YOUR CAKE 

(fW EATING YOUR BROTHERS PIECE TOO) 

Partitioning (cutting up things with line ■ 
segments) has interested lots of mathe* 
maticians. Maybe it will interest your 
brother too. Next time your mother 
makes a kind of cake you like a lot, bet 
your brother his piece that you can get 
11 pieces from only 4 straight cuts across 
the cake. Then eat and run! 





THINGS TO DO 
IN A 

PHONE BOX 

(while you’re waiting for 
a bus and it’s raining) 

Back in the olden days, people used to 
think it was fun to squash a whole lot of 
folks into a phone box and have their 
pictures taken. (In the olden days people 
had weird ideas. ) How many kids your 
size would fit into a phone box? 

If you think that might cause trouble, try 
this variation. Some evening when you 
have fruit salad for dinner, see how many 
grapes you can fit into your mouth at 
once. 



Or, how many circus clowns can fit into a 
taxi if they are late and in a big hurry? 

What is the smallest size cube you could 
squeeze yourself into? One with sides of 
50 cm? 75 cm? 100 cm? 

(What’s another name for the last cube?) 
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ALLTHE5E QUESTIONS A RE ABOUT \ 

VOLUME. TH ATS MATHEMATICS FOR. 
HO IN MUCH 5PACE SOMETHING TAKE5 UP 



Meanwhile, back in the phone box . . . 

How many names are in the phone book? 

A thousand? A million? Make a guess. 
Then check to see. Do you have to count 
every one? 




How many telephone numbers can there be 
that start with the same first 3 numbers as 
yours? Is this one of those trick questions? 
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GETTING 






fl 

s? M 



HOW CLOSE WILL PIGEONS LET YOU GET 7 ARE HOME PJGE0N5 SHYER THAN 
OTHERS ? CAN YOU MAKE A RREPCT/DN APOl/T HOTV OOTFH6EOHF H//IF 
U5UMPT LET YOU G£T &EFQRE THEY FlY AWAY OR /UCWH r TRY THU E YTTH/RiFATT- 



1. Pick a pigeon. 


5. Do this at least 10 times. 


2. Walk slowly towards it. Try not to make 


6. Is there a pattern? What is the average 


any sudden movements or loud noises. Try 


fright distance of pigeons in your 


to look inconspicuous. 


neighbourhood? 


3. When it flies away or moves, drop a key 


If you don't know any pigeons personally. 


ring.* 


try seagulls. Or robins. 




If you don't know any birds personally, 


4. Keep your eye on the spot where the 


try people. See the next page. 


pigeon was. Measure the distance from 


Do bread crumbs or sunflower seeds change 


there to the key ring. 


the results you get (with birds)? 
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SUGGESTION NUNA&Eft 2 .'. SUGGESTION NUMBER 1 : 



GETTING CLOSE TO PEOPLE 




You'll probably find it's easier to get close 
to pigeons. But after you've had a little 
experience with birds (or if you can’t find 
any birds), you might do the same experi- 
ment with people. 


Make it convincing. When your subject 
begins to look uncomfortable, or backs off, 
then tell them, and take a measurement. 

z. 


The trick is what to do while you’re inch- 
ing up on them. With birds you don’t have 
to do any tiling but look nonchalant. That 
might not work with people. Hero are 2 
suggestions: 


Or you could tell them what your experi- 
ment. is first. And ask them to tell you 
when they begin to feel like you’re too ; 

close. Then measure. 


1 . 


Are people shyer than birds? 


Don’t tell them what you’re doing. Instead, 
start talking about something that will give 
you time to move very slowly toward them. 


Are men shyer than women? 
Are grownups shyer than kids? 
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STREET CRACKER? 

Do you ever walk down the street and try not to step on any cracks? 

Or try to step on every crack? Which takes more steps? What happens 
if you just walk normally? Make a prediction about what you think 
would happen. This is called a hypothesis. 

Here’s an experiment to do to test your prediction. You’ll need enough 
spare time to walk up and down the street 4 times. 



Pick a street with a fairly regular 
pavement pattern. 

Walk along the street normally and count 
how many steps it takes. Write it down. 





.is 



Now walk back normally again and count 
how many cracks you step on. 

Write this down. 



Now walk back again, making sure to 
step on every crack. Count your steps 
and write the total down. 











0,nce more now, walk, avoiding every 
crack. Walk as normally as possible. 
Change the length of your pace only 
to avoid cracks. Count your steps again 
and record. __ 
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What conclusion can you draw? If anyone 
looks at you funny or makes any kind of 
smart remark, like: 



GOING SOMEWHERE 
SPECIAL? 



HI? V? ■ 



vj w a 



Just say: 




4 Hi 
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1 JESTED A MATHEMATICAL - 
HYPOTHE5IG- 1 N TH! 

V street: 



Never miss a chance to mathematically 
dazzle wise guys, 
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WHY NOT 
SHOELACES? 



Ever find yourself thinking about shoe- 
laces? You might he minding your own 
business, doing nothing in particular, and 
all of a sudden you start thinking about 
shoelaces. Then you start noticing shoe- 
laces. Strings tied to people’s feet! And 
the longer you look, the funnier it seems. 

That’s when to do a shoelace survey. I low 
many shoes have laces? Half? More than 
half? Less than half? First, make a predic- 
tion. 





Then find a pencil and paper and a place to 
sit where you can concentrate on feel. 

Make a chart that looks like this: 



5HO£UKCE5_ 

/// 



NO 1H0 ELM.B 5 



If you have picked a busy corner or you 
try this at rush hour at the subway exit, 
you may have to get a friend to help. 
(One looks, the other tallies.) 
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Stick with it. The bigger your sample, the 
more accurate your survey. 



Do it until you think you have enough. 

Or until it’s too dark and you have to go 
home. 

Or until you get so hungry you can't stand 
it another minute. 

Was your prediction right? 

Would it be the same if you only counted 
men's shoes? Or just women’s? Would it 
be different at some other time of year? 
(Do wellingtons have laces?) 

So you don't think shoelaces are so terri- 
fic? Try hats. Or neckties. 



Make a guess: how many people will have 
to walk by until you see a woman pushing 
a pram and wearing a red sweater? 




And if someone says: 



“Hey, kid! What're you doing down there? 
Lose your money down the drain? ’ 

Just say: 

“I'm taking a mathematical shoelace 
sample. What percentage of shoes do 
you think have laces?” 




If they don't answer, they probably 
wouldn't know a statistic if it walked up 
and said, “Hello!” A statistic is what you 
have when you say something like: 

“Just 43 per cent of the people on High St. 
today were wearing shoes with laces.” 
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Mathematicians eat ice cream just like 
everyone else* But sometimes they don't 
wait m line like everyone else. See the 
mathematician in this picture? She's the 
one holding up the lino. That’s because she 
is thinking. About ice cream. Actually, 
about double scoop ice cream cones. She's 
trying to figure out how many possible 4 
double scoop cones there are if there art' 

31 famous flavours to choose from. 

Now dial's a real problem! 

U has to do with things called “permuta- 
tions'’ and “combinations?' If you think 
it doesn't matter which flavour is on top 
and which is on the bottom, then you’re 
talking about combinations. 



But if you tli ink that a double scoop ice 
(‘ream cone with jam oca almond fudge on 
top and strawberry on the bottom is not 
the same as strawberry on the top and 
jamoca almond fudge on the bottom, then 
you’re talking about permutations. 





There is a big difference. 

It's easier to start with a smaller number. 
What are your 3 most favourite flavours? 
Pistachio* chocolate mint, and rum raisin? 
Okay. How' many different combinations 
are there? How about permutations? 

Hint: until you’ve done this a little, it may 
help to draw a picture. 



18 





FOR 5 FLAVOUF\5 THERE ARE 6 COMBINATIONS ....... 
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HOW MANY 
HANDSHAKES ? 



Suppose you walk down to the corner 
some afternoon and there are 6 of your 
friends standing around. How many hand 
shakes would there he? Zero handshakes 
because normal kids don’t shake hands? 
Okay, but just suppose you did. You 
each shake hands with everyone once, 
llow many? 



iu 






Try it. Do it sometime when you’re at the 
corner anyway, waiting for the bus, and 
there isn’t anything special to do and you 
want to take your mind off the fact that 
this morning your mum said she w as 
cooking liver for dinner and don’t be late. 
How many handshakes? 





There is a mathematical pattern even in 
handshakes! And here is how' a mathe- 
matician would look for it. He would 
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This mathematician’s Hmmm-Aha! method 
could be written out in shorthand like this: 




Hmmm. | 
(People) 


Aha! 

(HandHtate) 


i 


I o 


2 


1 


3 




4 


r 


5 





Continue the pattern and see if it helps you 
to predict what would happen at the corner 
if there were 10 friends there. 



ISAOP\E LOGICAL THINhSlNG 
(or, there ie> eqq on your face!) 
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places where they grow weird plants that 
have long names you can't pronounce. A 
topological garden can be any place at alb 
because topology is a part of mathematics. 
Topology is the study of surfaces. 

If you can peel an orange and keep the skin 
in 1 piece you have solved a topological 
problem. 

Here is another one. This has to do with 
lines connecting points. Pick 1 place you 






And here’s what else such a mathematician 
might say: 



[ I ULOALlY HAVE- TO CROSS AT 3 \ 

. CORNERS TO GET THERE . I WONDER { ft ] 
► IF I CAN GET THERE BY CROSSING A- \ TtV 
STRE-ET5 OR 5, OR (b WirHOUfCRG55' R 
' IN&INWE5AME PLACE TWICE^y ! 
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; Dl feerent parr there ABE 

t IF 1 CR056 AT EXACTLY 3 
CORNERS -A 

thoH "'O 
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Actually, there is no telling what else such 
a mathematician might say. 

Try it yourself. 

Choose a place to walk to. 

Count how many streets you cross the 
w r ay you usually go. 

Can you get there by crossing fewer streets? 
Try it crossing twice as many. 

But don’t cross any twice. 



Can you walk through all the doors in your 
house once before walking through any a 
second time? P.S. Can you do it without 
getting in trouble? 





And w r hen some big kid asks wiiat you’re 
doing in his neighbourhood, just tell him 
you’re a topologist doing an investigation 
in network theory. Stand tall. And walk 
briskly. 



Put a point somewhere near the middle of 
this drawing. Is it on the inside or the out- 
side? Topologists would find out by draw- 
ing a line from the point to the outside, 
and then counting the times the line crosses 
the drawing. If it crosses an odd number, 
the point is inside. Do you know why? 
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(OR GETTING INTO 
TROUBLE OF ANY KIND) 




Xjy ? 
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Can you draw this shape without lifting 
your pencil from the paper? And without 
retracing any line? When you've figured 
if out, get some chalk and find a 
playground. 

Ask a friend to try it. 

Then have a contest to see who can invent 
the most shapes that can he drawn without 
ret racing any line and without lifting the 
chalk. Keep score. Winner gets a 
milkshake. K very one else has to clean up 
the chalk. 
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This game is topological. (Remember topo- 
logy?) And there is more to it. You can 
predict just by looking at a chalk shape 
{or any other for that matter) whether it 
can be drawn without lifting the chalk or 
retracing a line. Topologists tell by look- 
ing at the places where lines meet (vertices), 
and seeing how many of them have an odd 
number of lines meeting there (odd verti- 
ces). Study this chart. The topologists’ 
secret method is lurking here somewhere. 
Can you tell how they do it? If you Ye not 
sure, draw some other figures. 

You can do the same thing with letters ol' 
the alphabet. Try it. 

YES NO 

B E 




ODD CAN IT 

SHAPE VERTICES BE DONE ? 



A 


2 


yg S H 


X 


Ar 


NO 




0 


YES 


- 



THE RUBBER BALL RIDDLE 

or 

AN EXERCISE IN LOGICAL THINKING 

The best time to try this riddle is when Can you throw a ball with all your might 

you Ye outdoors with a tennis ball and and make it stop and come straight back to 

plenty of space. It’s especially good if you without hitting a wall, or the ground, 

your victim is a smart aleck. or any other obstruction, and without 

having anything attached to it? 




Moral: The bigger they are, the harder they fall. 
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WHEN IS THE LETTER O 
THE SAME AS THE LETTER D? 



When they are being looked at by a topo- 
logist. Any figures that can be twisted or 
stretched or squished to make the same 
shape are topologically the same. 





You’ll need someone’s grandfather for this. 
It is topologically possible to remove the 
waistcoat without taking off the jacket. 

(But be careful, grandfathers are brittle!) 



TOPOLOGICAL 

AMAZEMENTS 




Mazes are another preoccupation of topo- 
logists. But they are interested not just in 
getting out of the maze, but also telling 
whether or not it’s possible to get out. 
Sometimes it isn’t. Is it possible to get 
out of both these mazes? 
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Maybe Grownups 
Aren’t As Smart 
As You Think 

If you don’t learn anything else from this book, 
it won’t matter too much — if you remember 
that grownups don't always know as much as you think they know 
Especially about mathematics. 

Here are some ideas that might help you with 
grownups who don’t really listen, 
or grownups who make you feel 
like a dummy. 

They’ll also be fun to try with grownups 
who like to learn new things. 



This time, .you be the teacher. 




Here is how to get rich in 30 days: 



Make an offer to do the dishes (or some other crummy job that grown- 
ups don’t like). Tell them you’ll charge lp the first day, and each day you’ll 
charge twice as much as the day before. 




ib? 3Z P 64 ? 128 ? 



Sounds like a terrible deal, hub? Well, fig- You probably won’t get away with this for 

ure out how much you’d earn in 2 weeks. very long. But it is a very good way to 

And then in a month. Tf the grownup that make a point about something called expo- 

hires you can still atiord you by then, you nential growth. And you can bet the next 

can hire your own dishwasher and lake us time you make an offer, they’ll listen hard! 

all on holiday for 2 weeks. 
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fathead 



FIRST GET A LENGTH OF SITTING THAT'S 

AbOUTX metres long, then find yourself a grownup ask IT : 



Heu You ! Houu manq ) ? 
tirm6doqou-HrmK-mi5<l 
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3EE - ^YE55/NG atolt how one 
V j \l YEIM6- compares with another is 

V -Jj V A)ME7?RNG VVT AU- V O EVEKY PAT- POT 
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l ”1 (3 \ CIRCLES WTH STTRAlG-HT LINES. 50 
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Cl 



29 






I 




MORE 

BODY® 

MATHS 



CUT A PIECE" OF STRING 
AS LONG AS YOU ARE 
TALL. COMPARE THE 
LENGTH WITH YOUR 
REALH. ARE VO U A 
SQUARE ? OR A 
RECTANGLE ? 

USE THE STRING TO 
FIND OTHER RATIOS. 
IS TWICE AROUND 
YOUR WRIST THE 
SAME AS ONCE 
AROUND YOUR NECK 7 
IS YOUR FOOT AS 
LONG AS ONCE 
AROUND YOUR. WRIST T 





THE POPCORN NDASRS: 

IF YOU LINED UP A MILLION PIECES OF POPCORN HOW FAR 
WOULD IT REACH ? 

WOULD IT REACH TO THE CORNER? 
WOULD IT REACH ANYWHERE r 




{ (MUNtt* *■ 

\ MUfVQO 




OCXXX?OCX>C£ttOa3CXX>Gec^^ v 
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This is called “Forehead Knocker” because 
that’s what your grownup will do (knock 
their forehead ) after they have tried this 
and failed. And they will, unless you 
happen to have chosen a very clever adult, 
or a mathematician. 
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Copy this drawing. Be sure yours has the 
same number of squares on each side. 
Make it 10x10. Then sidle up to your 
grownup. 



Say: 

“See this drawing? It is a 10x10 grid. Can 
you figure out, without counting, what 
number would land in the square with the 
star if I continued the numbers around?” 

After the grownup guesses, count it out. 
The number is 36 and very few people 
guess that. Usually the adult will slap its 
forehead when you tell it. Give it another 
chance. Say: 

“Where would 50 land? How about 100?” 

Count, them out. Say: 

“Does the square where 50 lands look like 
halfway? Isn't that interesting?” 



(And don’t look smug. You might not 
have done any better without this book.) 
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MORE RATIO STUFF 






Check the wastebaskets. 



What you need is the paper tube from in- 
side a roll of toilet paper. When you find 
it, mark it like this: 




Estimating circular distances is something 
we're not very used to. The distance 
around a circular shape ( circumference ) 
is equal to about 3 times its distance across 
(diameter). Now that you know that, does 
it help? 

Try it again with some other shapes. 



Then get some string. A piece about 30 
centimetres or so will do. 




Measure around the tube and cut a piece 
of string that length. Now guess. If you 
stretch the string out along the tube, which 
line is closest to where you think the string 
wih reach? How about that? 





Bet you a grownup doesn’t gei it either! 





WHAT’S NEXT? 



Ask a grownup to help you with this num- 
ber experiment. Be real polite. 




Come prepared with a piece of paper and a 
pencil. If your grownup hesitates, explain 
that it won’t take long. The experiment 
only involves writing 7 numbers. No add- 
ing, subtracting — none of that kind of 
stuff. 




You read these numbers and the grownup 
writes the next larger one each time. 
That’s all there is to it. If you say 14, the 
grownup writes 15. 
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Try it. Make sure you read the numbers 
like this: 

“One hundred sixty-three; one thousand, 
one hundred ninety-four; four hundred 
thirty -eight; three thousand ninety - 
nine ...” 



When it’s done, look at the last number the 
grownup wrote on the paper. If it’s 4000, 
show the adult what you read. 




If it’s 3100, then the grownup is no mathe- 
matical dummy and you had better remem- 
ber that person the next time you need 
help with your maths homework. 



PUCE VALUE !5 THE F0UNPAT10N 
OF CUP NUMPBP 5 TOTEM. A AIM 
ZENO J5 4 TUCfty A/EMPE7A 
ECMET7ME0 /Tp OPE WNG-, 
OOMEr/ME> AN DTE EH TAKE 
A POU, . THY VIE TAME 



EAKEWMEA/r ONI O P/AEEKENT 
enmNupE. pyhae percent - 
A&E GOT /T'TUEHf r 
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ONE MINUTE TO GET ACROSS 



FIRST, mTHP'/OUR- 
5BF(!T WHIHEIE 
KEEP YOUHUMM- j 



LOOKATTHIE 

mwm. what 

I5THT. DIAMETER. 
OF- THE UHCLE 7 




TAKE A MINUTE 
TO FI GONE IT 
our. you DON'T 

NEW TO DO 
ANY TANCT 
CALCUIAT/0N5. 

TINT LOOT. 




tA/HEAj YOU'VE SHOWN THE TO IdUR GHOmiUP AND THAN HAVE- G-/1/EAJ UF 
EAPlAlN TV THEM ■' „ 

*/5NT THE P/ ATONAL A & HE LAME JE / PEMV /E PNOM X73 Y 7 
C WE AAPIVEK ID WAT P Y£S.) 

HAN'T XY A NAP/L/E ?" f PITTANCE PNOM THE CENTRE TV THE ClPCAE) 

( YEA) "NOW CAN YOU E/ND THE- p/AMETEE r A 

AND DON'T PM INK . YOU pIDN T GET /EEITHEE . 

( P1D TOUT) 



34 




The Rabbit and the Mathematicians 



Wm 




EE 







m 
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The other mathematician crawled to the 
edge of the hole and peeked over the side. 
He said : 

“Hmmm. Even though theoretically speak- 
ing the rabbit only goes halfway each time, 
when it gets close enough to the top, it will 
just scramble over the edge and be out!” 






mm 



f Neither of 1 m 
them KnoW5 1 

Jj 

rabbits. 



ms 



Mmm 



'1 VsJlLUTHE t=\A ©©IT OBT OUT OF THE HOLE? : 
; WHICH MATHEMATICIAN 15 CORRECT?: 



P.S. Mathematicians who sit under trees and 
think about things and don’t worry too 
much about solutions are called theoretical 
mathematicians . The kind that crawl to the 
edges of holes and think about ideas that 
can be put to use are called applied mathe- 
maticians. Which kind are you? 







To do this experiment you’ll have to get 
hold of a piece of thick paper (cartridge 
paper works fine) about 20 cm x 30 cm. 
Also a pair of scissors, some sticky tape, 
and a container with rice, lentils, or 
something dry like that in it. (Borrow it 
from the kitchen because you can bring it 
back when you’re done.) 




Say: 

“I’ve been thinking about volume.” 
(Remember volume? That’s the word for 
how much vspace something fakes up.) 




Then cut the paper in half. Be sure you 
cut in the middle. 




“These 2 pieces have the same area, 
right? (That’s the word for how much 
space a flat surface covers.) 

Now roll each paper into a tube. One the 
long way, the other the short way. Tape 
the ends. 




(What do you think the answer is? Try it 
first and find out.) 




This experiment relates volume to area. 
Volume is a 3-dimensional measure. Area 
is a 2-dimensional measure. What differ- 
ence does that make? 














r A 
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RIDDLES 



you cant fool allot 
them all of tfie time 

But if ou can trtf 



These riddles all have some- 
thino to do with mathe- 
matics. Sort of Jheq've 
teen awndaionqfime. 
Steven if qourqroiorup 
remembers liegr/nq 
them before, chances 
ere they won't remember 
the. answer 



or 

What- do you want to 
Know for 

or*: 

Go 35k uour' mother*:'' 
or 

'"Why don't you qo out- 
side and play ? ' y 



Itorittedboourage^ai 
" 




ThenatKibdgain. 



When the qrawup aives 
up, tell the answer: 



Theu [weren't pfaq/nn 
eachother / 




Whet does that have 
to do uii tii mathe- 
matics ? 



Arithmetic, bonlqa 
part of mathematics. 
Lmicai thiinbinq is 



When you ask. a riddle 
qou miqht yet answers 
Ii i^! 01 ’ 5 '■ 

k/orkt 



Two Kids were play inq 
draughts. They played 5 
qames and each hd won 
the same. n umber of 
qgme.5 dhd 
there were 
no ties. How 
can this be ? 




And brace qoursdf 
for the q rouJnupb 
next question : 



-... _J 




Niouu tjou ciewde 
whether qou should 
asK-tf] i^qrownop 
more, riddles or move 
ont? another 
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MORE RIDDLES 



Here are some more riddles. We’ve put the answers upside down. So 
try them first yourself. (Maybe this book is doing you some good 
after all.) Then peek at the answer. 
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RiKXE- 

How much dirt may he removed 
from a hole that is 1-5 m deep, 

1 m wide, and 4 m long? 



/ RIPPLE 



Take 2 apples from 3 apples 
and what do you have? 















;sa{dde 
g OAuq noj^ 



What does this have to do 
with mat hematics? 

This doesn’t have much to do 
with maths, but you could have 
fooled me! 



filDPUE- 

Divide 30 by x h and add 10. 
What's the answer? 



; 'I&y \ vr w v/ \ V /, ■ ' 

-y 



c & fr. 
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ieioq 
B UIOJJ ^Iip 
^ 4 ubo nOj\ 



rm 



V 'M 5 || 

j/ W j/i} § £ ,« 

H ' ■§ e 1 



« i o £ £ 

£ 5 ,S ~ £ 

O CD w _c 



0^=01+09” V What does this have to do 2; 

nq^T^ZXnP > with mathematics? j 

* ' ( Good old arithmetic stumps all. \ 

=%-soe r J 
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/APV 



EfiMOW 
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RIDDLE- 



If your bedroom were pitch 
dark and you needed a pair of 
matching socks, how many socks 
would you need to take out of the 
drawer if there are 10 white iLw , 
socks and 10 blue ones? 

What does this have to do ||L - 

with mathematics? 

A little probability theory comes gL/ f 
in handy here. f f ft 



mm 












RIPPLE : 

I’ve got 2 coins that total 
55 pence. One of the coins is 
not a 5p, What are the 2 coins? 






si ja^o am !dtj b 
lou s ( eu0 dg b 
pun UTOO d09 V 

■•yaM-jNV 







RIPD 



If the doctor gave you 3 pills 
and said to take 1 every V 2 hour, 
how long would they last? 



‘jmoq x 



■.yaM 4 N 







What does this have to do 
with mathematics? 
Measurement is an important 
part of maths. Time is one 

area of measurement. 



R![)D[ Ps 

i l/i/L-u 

There are twelve lp stamps 
in a dozen, but how many 2p 
stamps are there in a dozen? 







What does this have to do 
with mathematics? 

A dozen is a dozen is a dozen 



What’s the smallest number of 
birds that could fly in this 
formation: 2-birds in front of 
a bird, 2 birds behind a bird, 
and a bird between 2 birds? 

0 \ 1 1 

-5 £ 

laiflo am puiqaq \ : » I 

‘moj b ui spjqq g i ■§ | 

:iQVKNV i ll 
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Things to Do 
When You Have 
the Flu 



You’re in bed because the doctor said you have to rest. 
There is no more sleep anywhere in your body. 
You’re sick of reading. 

Your mother won’t play draughts and no one else is home. 

There is nothing to watch on TV . 

And you think you might start to whine any time now. 

Try a little mathematical medicine. 

Bleh, you say? 

It can be taken in bed and doesn’t require much equipment 
Pencil, scissors, stuff like that. 

It’ll make you (mathematically) strong. 






\mr& 









41 







First find 24 toothpicks. Arrange them 
li ke this : — ~ ^ 

Ready? 

How many squares do these toothpicks 
make? (And don't say 9. Keep looking 
until you find all 1 4.) 

Take away just 8 toothpicks, so you will 
have just 2 squares left. (Now this is not 
your run-of-the-mill subtraction problem. 
In fact it has more to do with geometry.) 




What's the least number of toothpicks you 
need to build 1 square? Four! 




HP 






What about 2 squares? Seven? 



Three squares? 

And so on. Can you find a pattern? 

fOOTHPICK^I 



Use 12 toothpicks. Place them any way 
you wish. How many different numbers 
of squares can you make? 
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Tired of squares? Try triangles. 



Want to build bigger shapes? Use some 
little balls of modeling clay or some whole 
dried peas that have soaked until they’re 
soft. You can build magnificent mathema- 
tical structures. Cubes. A— 

Tetrahedrons. -i — 



Dodecahedrons. 



lipiiip 

memem 




houqht 
LUQS 5icK- 



GEODESICS. 



1.4 



One last toothpick tickler. Can you ar- 
range 6 toothpicks so that each one 
touches all the others? (It can be done!) 



WHAT WOULD W 
IRATHER HAVE • ■ • ■ 
YOUR HElOHriN 
STACKED 5 P CtflM 5 
OR 

IN 20 P C0IN5 

UNDENPTOEND? 



The. POPCORN W\v : 
tiouu monu pieces of pop 
corn mould fill uoun 
soch drawer? J 



5!k!S1 



(XxyocXcooooOooeeoooeooooi^oooeeooo 



rliwT?J 









SQUARING 

UP 

Copy this shape onto a piece of paper. 




Then cut it out. 

Now, if you copied it carefully, you should 
be able to make 1 cut somewhere on the 
shape, then put the 2 pieces together to 
make a square! 

Try it. 

If that was too easy, then try these, 
smarty! One more cut to make a square! 










^GIVF M Y RECORDS V 

CTO LONDON' — Jt l 

REHEM6fftM£ro A 





In case you hadn’t noticed already, mathe- 
maticians have a language all their own. 
Fancy words like topology and square root 
and dodecahedron are all words they have 
made up to stand for their tools, or other 
things they work with. Even rounders 
players have special words, it’s just that 
we’re more used to them. 

Suppose you had never played rounders 
before and it’s your turn to be in, only you 
aren’t sure what to do and someone yells, 
“Where’s the batter?’’ and all you can think 
of is raw pancakes. Well, that’s how it is 
with mathematics only most of the words 
don’t sound like anything you know about. 
What should you do? 




First, don’t worry about it too much. 
Second, don’t expect the word to make 
any sense at all (or try to remember it), 
until you’ve become familiar with whatever 
the word is about. 

And remember, mathematical language is 
sort of like a code. It’s a short way of 
writing down a mathematical idea. Here 
are some examples: 

English 

'Cpin’fishin’ 
qotnobaft 
eiqht times six 
isrortg-eiqht 

Mathematics 

the result of 
multipluinqthe. 

factors bands 
is the product 
48 . 

Code. 

6xg>^4S 
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''SOMETIMES IT TAKES A LITTLE 
LONGER TO GET ME. LIKE 6&, 
FOR EXAMPLE 68 

+86 

THERETO Jg£ 

3EE • X 605 

s llll 



AND SOME NUMBERS TAKE MUCH LONGER, TO 

REACH ME. TRY 89 b>UT SE SURE YOU HAVE 

A LOT OR RARER . 




THERE ARE WORD PALINDROMES TOO. LIKE WOW 1 
PAD.' RADAR/ AND SENTENCE PALINDROMES 
LIRE s - T 

TOO HOT TO HOOT. I ^ > r ! j 

NOLEIiAOHS.N O MELO N . fegjJsC 






TrATr 



TEN ANIMALS 1 51 AM IN A NET. 




X .What, \ 
Rjuill be the 
next /EAR 
that is also 

PALINDRDM 
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MAKING BOXES 



WITHOUT TOPSES 



You need some thick paper, (Or thin card.) 
And scissors. 

Cut 5 squares like this one from thick paper. 



Arrange them in different ways. Their 
edges must be touching. And their corners 
must be lined up. 



This is okay* 





This is not okay. 



You think there are lots of ways to do 
that? There are 12. Can you find all 12? 
Draw them as you do. A rule to follow as 
you search: if a shape could be cut out 
and fit exactly over another shape, it 
doesn’t count as different. 

e*amp\es — 

1 has e, are, +ht same ^ so are these — x 

£r— . ■— n ( rrn ^ 






You have been looking for pentominoes. 



(} THOUGHT" Pe"NTZ> 4|N0E5 ]£ WHAT p+£V } 

roim> *rrtf 0 



Look at these 2 pentominoes. This one 
would fold up into a box. X marks the 
bottom of the box. 




This one wouldn’t fold up into a box. 




mmzm 









Now look at the pentominoes you drew. 
If you drew all 12, 8 of them should fold 
up into boxes. Find them and mark the 
bottoms. Then cut them out and fold 
them to see if you are right. 



Now you're ready for 
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THE FACTORY 



BOX PROBLEM 



A factory needs topless boxes. Like this. 



w 

w 



Someone in the ordering department 
bought a whole lot of cardboard, like this. 




Each box will take 5 squares. 

Since there are 20 squares on the sheet, 
they should 'be able to get 4 topless boxes 
out of each big sheet. 

Will they? 

How would you cut the cardboard? 



A MUST fOUPE-V FKDM 

ONL>/ 1 Tl ECt. 



NOT MORE 



If you had a piece of paper like this, 





and you cut a square the same size from 
each corner like this, — — 

you could fold up what's left to make a 
box. Right? 




What size square would you cut out of 
each corner to make the box that would 
hold the most? 

This is an experiment that connects the 
volume of a box with its surface area 
(how much space its outside would cover). 
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I'm PR IME / I belong to a c/a55 
of 1 numbers that has a special 
characteristic . 

Picha number, like 12. 
if qou had 12 squares of paper and 
qou uuere qoinqfo arranqe them in 
a rec+anqle, uoud have, several 
choicer. 






loo manu choices. 
12 is not prime. 



What if qou picked a number like 7. 
If qou had 7 squares, there's 
onlu 1 shape rectanqleuou 
could make. Onlq I shape; 

7 !5 PRIME/ ^ 

=/a number eitheK is orjgs 
qis not pri me . 

Trqb. [ ~ _____ 

Nope . LLLJ 

Trq5. n ( T I 

Yes, prime. 





Ib ? 



q ? 



21 ? 



50 










Mathematicians tru to find patterns to predict tohen 
Ul>& prime numbers mill appear Thcu have a faixu 
uuacj to describe us ■■ 

A FAME NUMBER W$ ONLY 2 FACTOR * 

ibelf a npj. 

Mich mean s there, are onluL numbers 
Which divide info a prime number exactly). 

3ut tue primes are not veru obvious. Here are the -first 
fetu prime numbers ■ 2, 3 / 5 ; 7,1/, 13, 17 , . . . 



O' ^ 

>• 



1 r. 2 . 



If ipu're interested, colour in the primes on a chart It Km 
this. — its the closest to a pattern hou can find • 
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y 
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! 5 


b 


7 


81 


9 


10 


n 


12 


13 


n_ 


15 


lb 


IT 


|R 


*19 


zoj 


Zl 


22 


23 


zt 


25 


zC 


27 ^ 


28 
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30 ; 


5.^ 


Uz 


vv3 


Laz> 







You 



"5H 



have wondered 
uuhtj i isn't prime 
Weli ; it just ichf.Those^ 
mathematicians cpt 
* ' aujfullq pick] 

sometimes. 



i!:'A 






1 u Jasa n lauicnBW ihu uuc. I io^cvc.i 1 1 . 

cian who made a conjecture, g-ut no one hao ever dt5 
ne said j-haf everu even proved Sei+her 
number can re uunfte.nao piahi, u;hL| as called a 
The svrn of Z prime nwntm coNsecoire'. 

Ok? = I R5, 50= 1 7+13, etc.) 








WHO NEED5 A CEILING ? 



^ v 

Dots Enough ! 



You could count all those dots in the 
ceiling tiles. But that only works if you 
have that kind of ceiling in your room. 
And besides, it really isn’t much better 
than nothing. 



TRY THIS: 



How many dots in the square? Don’t try 
to count them all. Make a guess first. 
Then see T you can estimate the number. 
Is an estimate the same as a guess? ^ 







,o 



dip hi -mz dots &et Int m5ao^^l 

pip CREATOR E j 

DRAW THEM AU-T 



How many more dots like that would it 
take to make a million? How big would 
the square have to be? Care to estimate? 




Here is another square. How many dots do 
you think you could put in a square this 
size if you were willing to make dots until 
it w r as full? 



On the next poqe. are. some dot- pictures. If the dots were, 
all verq tinq.the pictures uuould looK just hhe-ina 
newspaper Put the. book at the -end of pour bed 
and sqpmt at it. That's how photographs qet 
printed. Howmanq dots in the banancp In the pie ? 
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Enough dots? 
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* THE * 
EMBRACING, 
PAPERCLIPS 




•take a COMMON STRIP of writing 
PAPER. 

'CURVE if GO If MAfCHEGTHlG 
PROVING — " ' 

•OUFTHE PAPER O-IP5T0 If 50 
1W THEY lOOWEMCTiy UME TWS- 

NCW HAVE YOUR. AOGfGTANf H0U7 
THE ENPG OF THE 
TAPER PHU5- 




THEN YOU CAY THE MAGIC WO KPS ■ 





ANP when yoUK A^i/ GIANT PITE5 
THE ENR5 OF THE PAPAR /Aj/TY? 

THD 5 B HU/VPftUM , COMMON TAPER 
CUP5 JVJU. FJ.Y OFF THE RARER , 










AND LEAP INTO EACH 
OTHER'S ARMS I 
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mimrmii, w feat has something id do with the 

cum IN THE PAPEP GETTING TFWdFEHHED to the CUPS' 
ONE OF THOSE PHENOMENA TOPOLOGISTS LOOT AT 
IKEMEMBEK TOPOLOGT?) 

IT WILL ALSO WORK WITH A 
£5 /VOTE. !30RF\0W ONE 
FROM SOMEONE IN YOUR 
AUDIENCE . (AAAYPE THEY WILL 
PE 50 STUNNED 5N YOUR DR[L~ 

LIANCE THEY WILL FORGET fO 
AGR FOR IT PACK.) 
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U J 5 7 
9 11 1315 

17 19 21 23 
252/ 29 31 



.vA- 



SMART 
CARDS 

4 Flrst you need to make 5 smart cards tike 
these. Number them exactly as they are 
here. Make them big enough so your audi- 
ence can see the numbers clearly. 



A/ 



2 16 7 
1011 1415 





12 13 14 15 
24 25 2627 
2029 303 1 







!6 17 18 19 
20212223 
24252627 
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Ask someone to pick any number between 
1 and 31. Then they need to point to each 
card in which their number appears. 

Then you will tell them what number they 
picked. How will you know? Try it your- 
self. Choose a number. Find it in the 
cards shown here. 



Now add up the first number of each card 
that your number appears in. The total is 
the number you picked. Right? 




If it didn’t work, try it again. The magic in 
this trick is because of something called the 
binary system which is also what all com- 
puters are based on. If it didn’t work, ei- 
ther you’re wrong, or all the computers in 
the world are wrong. So try again. 



V'v-v 'W 

fciiw^fS 

vjhb where run f Vf > 

7 wook;- ro&tTUFR. - 





3 Co7 
u 1+ 15 
% a i3 
Ztt n 30 31 

TriT 

(2 L5 /tf s ' 

ZO It ^ 

1$ tftoit I 



& ^ ton 
12 15 K 
2f 2{jl1\ 
\ 2 * 30 $ I 



Ik n i&t^ 

\ 2111 

\£B_2S f >1 
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Tell a person from the audience to put a lOp 
coin in one hand and a penny in the other. 
The person should be able to add or multiply 
without resorting to a piece of paper and 
pencil. So try it on some smart adult. In this 
trick you can figure out which coin is in 
which hand. 

You say: 

“Put one coin in your left hand, and the 
other in your right. You can show the 
audience, but don’t tell me/’ 

“Now, multiply what’s in your right hand 
by 4, 6, or 8. (Give them a little time,) 
Got it? Don’t give me the number.” 



“Now multiply what’s in your left hand 
by 3, 5, or 7. Okay?” 

“Now add those answers up. And give 
me the total.” 

Now you tell which hand is holding which 
coin. If the total is even, the penny is in 
the right hand. If the total is odd, the 
penny is in the left hand. 

Thanks to something mathematicians refer 
to as place value , this trick will never fail, 
unless, of course, your smart adult turns 
out to be a dummy. Place value has to do 
with l’s and 10’s (and where you put 
decimal points). The number in the l’s 
place tells us whether a number is even or 
odd. See if you can tell how this trick 
works. 




If, by some chance, no one in your audi- 
ence has a lOp coin, and you're stuck with a 
5p and a penny, here is a sneaky way to go 
ahead and do the trick anyway without 
damaging your reputation as a magician. 
When you get to the part where they 
multiply, just say: 



“Multiply what's in your right hand by 14. 
Okay? Now multiply what's in your left 
hand by 14. Got it? Add them together 
and tell me the total." 

Now multiplying a penny by 14 is simple. 
Right? But multiplying 5p by 14 will set 
most people looking for paper and pencil. 
Watch their face. You'll know which hand 
the 5p is in! 

(The adding part is just to throw them off.) 
Sneaky, huh? 




SLIDING IN 




You’ve got to try this! The object is to move 
the 5p coin without touching it. 

Put the penny in between the 2p and the 5p. 
You may move only one coin, and it can't be 
the 5p. t 

Ready? 

Put your right index finger on the 2p. 

Slide it to the right and then slide it back 
quickly so it hits the penny “ hard. 



k 



q 

\ f s r 

You didn’t move the 5p, did you? Magic did! 

A blend of logical argument and Newton's 
second law of motion explains this one. 

How far can you make the 5p slide using this 
method? Experiment and see. Would the 5p 
slide farther if you used a lOp coin instead of 
a 2p? What if all three were 5p coins? Can 
you find the maximum distance a coin can be 
moved like this? 
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This is an incredible trick that will leave 
your audience breathless and amazed. If 
they knew how you did it, it would leave 
them mean and angry because it is really a 
huge put-on ! But it is based on very clear 
and logical thinking — something most peo- 
ple forget about when they think they are 
watching magic! 

Someone will pick a card. You will find it 
in the deck behind your hack without look- 
ing. You can't believe it? Just wait! 

You need 1 deck of playing cards. Shuf- 
fle them and do all those things people do 
with cards so you don’t look suspicious to 
the audience. Actually, none of that mat- 
ters. While you are shuffling, glance at the 
bottom card. Then put the deck face 
down. It won’t be touched again until the 
very end of the trick. 



Remember the bottom card. 
Everything depends on it. 



Now. What is going to happen is that dur- 
ing the course of this trick, your audience 
will choose a card. And it will be the card 
on the bottom of the deck. So there will 
be no problem finding it! 




Suppose the bottom card is the 5 of clubs. 
You have to get them to pick that card. 
This is how you do it. Start with the clubs 
part- Here’s what to say: 

1. Name the 4 suits. (Listen, if you’ve 
got a card -ignorant audience, you might as 
well forget the trick. They won’t be 
impressed anyway.) 




2. Pick 2 of them. (Suppose they say, 
“Hearts and diamonds?” Gulp, you think. 
Don’t worry. What’s the title of this trick? 
“What’s Left.” That’s the secret. You don’t 
like what they pick, you just say, “What’s 
left?” Okay?) 




3. What's left? (“Clubs and spades,” 
they say.) 






4. Now pick 1 of them. (If they pick 
spades just ask, “What’s left?” If they 
pick clubs, just say:) 
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5. Good! Let's remember clubs. (Don’t 
sound too relieved or they might catch on!) 



That takes care of the clubs part. 



6, Now > what are the numbers and face 

cards in each suit , starting with ace? 



7. Pick 4 of them . Name them in order. 
(Suppose they say, "Ten, jack, queen, king.’ 
That won't do at all. So just ask:) 

8. What's left? (They’ll probably look 
at you in horror, but if they picked 4 in 
order like you suggested, it won’t be too 
bad. Be patient with them.) 

Now keep doing this until they pick 4 cards 
that include the 5, like 3, 4, 5, 6. Then say: 



i F Y * / V+ A 

L 



9. Pick 2 . (5 and 6) 



10. Pick 1. (6) 



+ /*w 



Now for the finale . . . Pick up the deck and 
hold it behind your back. Do not even 
glance at it. Say : 



bOlV MANVCHANC.K WI/-U 
YDU ONE ME TD f=7NP THE 5" 
OF CL Up5 IN THJ^ pEQC 
&EH1 NP MY J 




It really doesn’t matter, does it? Take 
your time. Pretend to concentrate very 
hard. If they give you 3 chances (usually 
they will give you more than 1), you 
might miss the first one. 

Take your time. 

They don’t believe you can do it anyway. 



11. What's left? (5) Aha! 



* , 



Little do they know! 



12. Okay . Five . And what suit did you 
pick? (Clubs.) 
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THE FAMOUS 

ANSWER-BEFORE-THE-QUESTION 

TRICK 



^ This is not a trick for the faint-hearted. 

If there are any in your audience who can’t 
tolerate the shock of a truly astounding 
experience, you had better ask them to 
leave the room now. 

For in this trick you will 

GIVE THE ANSWER BEFORE THE QUESTION! 
(And it will be the right answer.) 





Concentrate, verq hard. 
Write the number 
1.083 on a piece of 

Matt* vaper- 



& 



5houu i t to L person, t hen 
ash them to beep f t, but 
not to reveal what 
the answer i> 



Soq in aqrand voice-. 

/ ‘Therete^^ 
answer. Now l 



Choose someone else 
from the audience. 




/vsk them toqr/o v/ova 
number With different 
cJiqi-te,but rnaVa^ sure 

trot tnefvrst and -third 
diqite have a difference 
oh more tnan one . 



Next ask them to 
reverse the cl iq its 
and subtract 1 

CT^irh the other 
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Reverse+hat answe rand 
add id to the first 
r^ 5 $rx answer. 



v<{ iV.i e , 

rvtikdwM 



Tie total wil\ al wuisbe Act s/our 2 sub)errs 

lOW if J-Pljcju subtract to compare answers 
and add correct! u) and ttien tel I the 

i I audience 




ttipt 





....wrpDN'r mL how you pi Patrick. ifiouk aupbjce 

|S 5TVMPTP ANP YOU HAVE TO PO If AGAIN, THERE '5 A 
&OOQ CHANCE THBy WML f?E(HN TD SEE THE PATTERN. 

SO ONLY POOH AT TRICK ONCE ! 

U- SURE TO PICK PEOPtE WHO CAN APP ANP SMWT. 1 



I CANT 
RG-URE It 
OUT' _ 






\T8£i 



n DON'T 
BELIEVE IT ! 







y WELL I SOTW 

BE &OIN& . 



-by. 
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THE RUBBER BAND 
THAT LISTENS 



(It’s really a plain old rubber band, but you will make it appear to do exactly what you want.) 




Then you should have some hocus-pocus 
build-up and at the right moment tell the 
rubber band to jump from your first 2 
fingers to your last 2. 



What the audience sees: 



The rubber band moves from 






Then turn your hand back palm down, 
BUT as you do it, make a loose fist and 
stick your other 2 fingers under the 
band like this. This is the part that 
needs practice. 




When you straighten out your fingers, the 
rubber band will leap to your other 2 
fingers! 



It takes a little practice to do it smoothly. 
Here’s how it works: 

Put the band around your 3rd and 4th 
fingers. 



When you do this trick, you are demon- 
strating a topological principal involving 
insides and outsides. (Remember topolo- 
gy?) Watch the rubber band closely as you 
do the trick. 
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P*CkYl£W 








Save this trick for the last. It is almost 
pure topology and very little magic. But 
it will confound your audience and secure 
your place among the all-time magic greats 
in their minds. 



ACTANT 
A ; 



Have your assistant face the audience. She 
should have on a jacket, with plenty of 
room in it, and a 2 metre long piece of thick 
yarn tied into a loop over one arm, as shown. 
That hand should be in her pocket. 



HAND 

IN 

Oy 




Without permitting your assistant to re- 
move her hand from her pocket, you will 
now remove the string loop from her arm 
without untying it. Tell your audience 
that. 

“Impossible,” they will say. You may get 
sneers or sniggers. Let them carry on while 
you do this: 



FU6H THE WOf OF /AEN Uf 
1M5IPE HER 5LEEVE 



TW5N muroVER HER HEAP- 




ANPP05H 

ANt> OVf M C.VFF 







NOW, LOOP ffi YA*M OVER, m 
HAWP AMP FV5H l r SACK Uf Tl+E 
A6-MN. NOW (I"!5 0N 
THE MDEKif*OFHERAW- 






IF YOU PIP [F KlffHT ( 77tE P>Of 

6H0VUP MW & E AmNom 

Qtftsr uNPZV- tffK A PM f 1 5, 
AApYCW MOW Pl/W- If . 




70 we AAOPK ypup 
AP5/5W/T 5TFPS 01/T PF /77 
IFFPL AAPP I h> HfJ 1 

focier • ■ wwite m iwfv 

/ r X\ TPWfl? 
V<^5(JieCfi25. 
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The Shrinking lOp coin 




Smile at them comfortingly and fold the 
paper in half, like this, 




Place the lOp coin in the fold so it's sticking 
through a little, like this. — - — - 

Hold the corners of the paper and raise 
them a little, like this. 

The hole will open up and the coin will 
fall through! 

And there you have it, ladies and gentle- 
men, the lOp that shrinks to the size of a 5p! 



First, trace around a 5p coin on a piece of 
paper about this size. Cut out the circle you 
traced. 

Then say to your audience: 

“Which of you can push a lOp through 
this hole without tearing the paper?” 

Unless 1 of them has already seen this 
trick, or is another mathematician in dis- 
guise, they won’t be able to do it. 

But you will. 




(Diameters aren’t always what you think 
they are.) 
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How to Always 
Be a Winner 

It’s not whether you win or lose that’s important. 

It’s how you play the game. 

You’ve heard that one before. 

Probably someone who always wins made it up. 

Mathematical games are different from most. 

It is usually possible to figure out how to win them every time. 
Then you can decide for yourself 
whether what’s important about the game is to win. 

Here are some strategy games that can all be figured out. 
Play with a friend. 

Then it’s easier to figure out how to win. 

Another good thing about mathematical games. 

If you get tired of the rules, you can change them. 

P’rom now on, if you aren’t a winner, 
there is no one to blame but yourself. 
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POISON - A FRIENDLY GAME 



You need: 



A friend, 




12 things that are the same — like beans, 
or nails, or bottlecaps and 




one more thing that is different 
the poison. 



Say to your friend: 

“How about a friendly game of poison V ' 




Take turns. 

When your turn comes you must take 
away 1 thing, or 2 tilings, until only the 
poison is left. 



Whoever takes away the poison, dies. 




~ 

How can you always avoid the poison? 

You’ll have to figure that out. (We can’t 
tell you everything! But it’s possible.) 

Some hints. (Well, questions, really.) 

Is it better to go 1st or 2nd? 

What would happen if there were a different 
number of things? 

How would it be if you could take away 1 
or 2 or 3 things? 

If you play enough, you’ll figure it out. 



777/5 GAME 15 1 OF A VARIED CAU B 
MAA-TYFE FAMES. HERE is 
ANOTHER VERSION 
you CAN REAY 
wny TOOTHPICKS. 

YOU'LL NEED !0, 

ARRANGED H RE TWO 1 ] 

ON YOUR TURN TAKE As MANY AS 

you want, Bur one/ from i 

HOW- WHOEVER TARES THE LAST 
ONE HOSES. 
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RACE FOR 20 













Do you know how it feels when you’re 
squashed in the back seat of the car with 
your brother and sister and the 3 of you 
have been real noisy and you’re about to 
get in trouble? And you’re not even half* 
way to where you’re going? 

Try this game. Any number can play, but 
it’s best for 2 people. Because then you 
can figure out how to always be a winner. 

It goes like this: 

It’s a counting game. 

Whoever gets 20 wins. 

You take turns. 

When it’s your turn, you may count 1 
or 2 numbers. 




So the first person says, “1” or “1, 2.” 

And the second continues with 1 or 2 
more numbers. 

Try it. If there are more than 2 of you, 
take turns and play the winners. Keep 
track of how many games each wins. 

f THE SECRET*. . 

£ "uopimi 

r cisquinu poobaip-fi puen 
t 'g'Z'oqv "/"Uifvi shpmie u 

y , ^usaobjateoii/vi uim 

w she^ie ueo/i uo epuei 
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Sco-S 







HI! 

I'VE A LWM5 FELT A 
urns PECULIAR . 

I APPEAR AT THE A 
5TAWCE5T /,h 
TIMES AMP AO M% 

om twows 'PA 

m. 





< 

v!:JJ .« 
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i TMTHEOm 
,\>UM3EP 
THAT SHOU/5 
UP ME THIS. 



HEPE5 HOW 
you CAM MAKE 
ME HAPPEN _ 



• PICK 4- DIFFERENT NUMI3EPS FROM O TO 9 

■ARRANGE THEM TO MAKE THE LARGEST 
NUMBER, POSSIBLE. 

■ NOW ARRANGE THEMK) MAKE THE 
SMALLEST NUMBER POSSIBLE 



1 £ 
si 



SUBTRACT THE SMALC NUMBER PROM THE 
LARGE ONE. 

Good ! ( 2Sfg&)ns& 



• NCW, TAKE THE ANSWER, ANP ARRANGE THOSE 
NUMHER5 TD MAKE THE LATEST NUMBER POSSf&LE. 

• ANP THE SMALLEST 

• SUBTRACT 

ANPMEftE I AM /- 

TKi ir. I'LL AWAV TVPPUF t 
BVHNWAU). I MAI PE PECUPAP, \ 

EpUT I'M DEPEN PA DEE . \ 



QT57- 

ZS7S 

ST3 2. 
-Z3TS 
G3 5"H 



3087 

8730 

-0378 

8352. 

g533_ 

-Z358 

!6I74? 
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Here is the plaqinq field. Stdrt uuith H dots in 
each direction. ( Later tjou can add more) 

Draw it on an^ piece of paper. 



you'll also need a friend. 



LINKING 



Take turns. 

linK anif 2 dots that are next 
to each othe^ side-by-side 
(above or below)- 

A dot may be linKed to only 
1 other dot. 

The winner is whoever makes 
the lash /in K. 
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UP RIGHT 



Take turns. 

Startat the dot in the lower 
left corner 

You can draw a line ( between 
dote) up^z-to the riqhrt> 
for as mani/ dote as i/ou , 
I ike . Put ipu can't change L 
direction during 1 turn . 

The winner i$ whoever 
land 5 on the. dot in the. 
upper right comer 




START 



You mau drau/a line arcf 
diaqonaiiLf- 

You maif not crost> another 
line or close the shape or 
ti/rr? a corner on 1 turn. 

You have to draw ujour 
line from either end of 
M/hat is already there- 
^straight lines onlif) 

vyter is wbioeYw.dfflws> 

-fMsTpossiMe 1/116. 



CREEP 
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SQUARE WINS 



Take turns. 

Marh anudotonipurtorn. 
One piaijer usee? x's, the 
other uses 05. Whoever 
marks H dots that would 
make a square, if connec- 
ted, iui ns. 

(Mate sure to connect the 
dots to convince the 
loser.^) 



X 0 X <£> 
• (?> <T> * 








; 1 





Al i of these qa mes involve strategy . If you knouu the strategy qou on 
dlH0y3 u)ir\. One my to qet a qood looKat the strategy is to 
what happens when there are fewer dots. 



Lite tn fheqame' l Linkinq/'jf there were 4dcts instead o-f \b 
ft would be a sure win /f you went second. • - 



What if there were 6 dcfs ? 

Then ujou'd win only if qou went first. 

♦ * » 

* # # 

What abou^ S dots p • . . # 

5ee that pattern f • - • * 

WorK ipur mq up io it. 



m • 
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SPROUTS 



A topological network game. Or, in 
plain English, a game drawing points 
and lines. 



Start with 2 points, and take turns draw- 
ing lines by these rules: 

A line must start and end at a point. 
(Curved lines are okay, and you can draw 
a loop and end at the same point you 
started at. ) 

After you draw a line, you must mark a 
new point somewhere on it. 

No line can cross itself or another line, 
or pass through any [joint. 

No point can have; more than 3 lines 
ending there. 

The winner is the last person able to play. 



This game was invented by 2 British 
mat h em a t i c ian s . Y o u m i gh t h ave 
known, huh? 

How long could a game continue? 

What would happen if you started with 
3 or 4 points? 
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WHY IS MATHEMATICS 
LIKE PING-PONG? 

VVHY DO YOU PEAY PINGTDNrW BECAUSE- YOU WEPT INVITED T'O 
SOWEONE'S HOUSE ANp THERE WAS THE TABLE ANP THEY 
SAID. " HOW ABOUT A SAME OF PING-PONG 7 u BECAUSE IE'S 
NICE’ TO BE OOODAT SOMETH I HO YOU UKE TO DO- BECAUSE 
MAYBE SOMEDAY SOMEONE YOU DON'T EIRE VERY MUCH WILL 
5AV , "HOW ABOUT SOME PING-PONG, DUMMY 7 "AND YOU CAN 
HEAT THEM El'S. 

WHAT OOO D IS TINA- PONG 7 
you cant pipe if wo school. 

YOU CAN'T EAT IT 
ITS CLOT' FUN - 

PEOPLE THINK ABOUT AMTHEMAT/OS FDK AS MANY DIFFERENT 
PEA^ONOADTTIEHE' ABF RMA PLAY/NO PING-PONG. 





How Many Sides 
Does a Banana Have? 

Bananas in a mathematics book? 

Why not? 

Mathematics lurks everywhere. 

Even in bananas. 

Also in apples, cabbages, onions, 
tin cans, jars, glasses. 

All over the place. 



It’s enough to make you sick. 





DOES 



kNAMA HAVE? 



Before you go rummaging around in the 
kitchen, think about that question. Can 
you picture how many sides a banana has? 
If the shops are closed and there isn’t a 
banana in the kitchen, you’ll have to use 
your memory anyway. 

You could call your best friend and see if 
there is a banana at their house. 

Do all bananas have the same number of 
sides? Do bananas even have sides? Is 
there a constant banana pattern? 









AT# 






'•y 












m 



/ HA\f£ Y OU£V£K, 

A { 
STRAIGHT ^ y 
BANANA A T 




But don't stop at the banana. You’re just 
getting started. There are patterns in lots 
of foods. Don't ignore them. There are 
amazing examples of symmetry in the 
kitchen. Enough to boggle the mind. 



But what if you cut it like this? Can you 
predict what it will look like inside? What 
other foods make patterns like the apple? 



Take an apple. You know what it looks 
like if you cut it like this. 







Start hanging around the kitchen. When 
someone is preparing dinner, ask to cut 
the vegetables. Try cutting onions both 
ways. Or cabbages, cucumbers or tomatoes. 
Try fruit. You won’t believe the symmetry. 




M 










mm 
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MORE THAN ONE WAY 



(to slice a banana) 




You thought we were through with bananas, didn’t you? Here’s another 
banana experiment for you to try the next time you are asked to help 
make the fruit salad. 



Look at the drawing. You can slice a 





Which shapes go with which slices? 



In the event someone comes along and 
demands Lo know why you are cutting up 
a perfectly good banana in such a crazy 
way, you can tell them about your investi- 
gation. 



You can also remark casually that this 
experiment was first conducted by a Greek 
mathematician of the third century B.C., 
named Apollonius, who wrote a hook 
called The Conics, which was all about 
slicing cones. (Apollonius might have used 
bananas, but . . .) 
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Apollonius found that if you slice a cone 
like this, the shape you get is a circle. 



He sliced cones in other ways too. He got 
other curves called hyperbolas and parabolas. 




hijnerboh 





IF VOUVE EVEf\ HEARD A 50/V/C SOQAA YOU t\NOUJ IAJH/M A 
HYPERBOLA CAN DO / SONIC BOOMS AHE 3HOCIA 
NAVE 3 PRODUCED B>Y JET AIRCRAFT. THEY HAVE THE 
SHAPE OF A CONE AND INHERE THEY INTERSECT THE 
GROUND , THEY MARE A HYPERDOLA AND A TERRIFIC 
NOISE / 



30 IA/HO RN01N3 INHERE 3JJCIAI6 A RANANA CAN LEAD? 
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More Than You Probably Wontlo 
Know/ About Symmetry 

Mathematicians invented lots of stuff to -fool around with. f5ut 
they didn't invent sqmmetrq. It's all over the. place. Theq 
iust stumbled on it. Chances ere, if the mathematicians 
hadn't noticed all the sqmmetrq around, someone else 
would have . Maqbe. dentisfe. 5qmmetrq bpreTtq hand 
not to notice . You might frq not noticinq sqmmefrq 
•fbrauuhile. Don't looK at aeroplanes. Don't look ah 
motorcars. | Trq pah to notice anq doqs create- In -fact 
you could not looK at just about anuthira and prob- 7 
ablq miss a lot of sqmmetrej. 






TiiflVVJ 



I he mathematicians didn’t invent sym- 
metry. But it was just like them to give a 
fancy name to something that was there 
from the beginning. 

Some shapes have mirror symmetry, they 
say. Such shapes have at least 1 line of 
symmetry , like the butterfly . . . 
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Or 2 lines of symmetry, like the letter H. 




Some shapes have rotational symmetry and 
have a point of symmetry, which means 
you can turn the shape less than 1 full turn 
and it will look the same as when it was 
right side up. 

Some shapes have both kinds of symmetry. 



gWsi 



m , i 
★ 



HOW /OTA SYMMETRY 
RACE? SEE WHO CAN FIND 
THE MOST SYMMETRICAL 
SHAPES INilO MINUTES. 

make ir man. 

TRY LOOKING FCA 
ROTATIONAL SYMMETRY ONLY 














(WILL you EVEfVLOOK AT AN APPLE THE 
SAME WAY AGAIN ? ) 
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QUESTION*. 




©oes to pm 

3 EQUAL 1 ? 




l5JJiEPEACL0CI\INi0Uf\ /ll 'a I \\ 

KITCHEN ? IF VOU ADD 3 /'0„ Z V\ 

HOUAb ON TO IO O'CLOCK, q 3H 

WHEF\E DO YOU LAND ? \ Q „ 8 

- \o AH 

7 ^0 ^ ^ 

50 10+3-1 IN THE KITCHEN . 

50 D0£5 1 1+2 AND 9+4-. . . — 

- 1 

This ciocK arithmetic [5 not just mi Ig stuff. dome mo the - 

matiaans like itia lot. They coll it modulo arithmetic, 

and 1 advantage ie that gou don t have to count higher 

than 12 ! (One disadvantage fa that gou get the wrong 

answer if gou do gour regular arithmetic thb wag- ) 



SUPPOSE THE CLOCK LOOK- 
ED LIKE THIS. (THIS CLOCK 
HAS (o NUMBERS ON IT 
IT'S A MODULAR (o I 

SYSTEM.) 

THEN 4 +2.^0 AND \ 

y*5~2.~su$T COUNT 
AROUND THE CLOCK TO 
(SET THE ANSWERS. 




LOOK/AlBAr THEip * 

5i$T£M5 jntbkests \ 
$dME MATHEMATICIAN. 
IT'S JUST A PjFFEKEWr 
WAV TO APPROACH 
MATH5 — WITH A 
DIFPPREMT SPTCF 
RUUHS. 



Ff\J> 
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JpilPI 





QUESTIONS WMEK 

MSS 3 HUS 1 




In the Kitchen oqain 




HUH? 



4 ? 



Three tablespoons of 
water plus 1 tablespoon 
of salt do not equal 4- 
tablespoons of salt 




OG 

THE FTKQRN/^g^ : 
FIDACfW ftT H 
HOWAAANY %^r 
PIECES OF JSL 
POPCOFNN 
WOULD FILL I 7\ 
TTiEFEEWlO-/ # / 



il 











If you have tried the “ Great Dishes 
Scheme” on page 35 and it didn’t work, 
but you’re still doing those dishes, here 
is a mathematical escape that will probably 
work at least once. (You may not get away 
with it more times than that, so use it when 
you really need it.) 



DRYING 

DISHES 





Take a look at the glasses. If you have read 
the first part of this book, you already 
know something about those glasses besides 
that they need a lot of wiping. Answer this 
question: 

Which measures more, the height of the 
glass, or around the top? 




If you’re not sure, use the tea towel to 
measure it. Try different glasses. You 
probably won’t find any that are taller 
than they are around. You also won’t find 
very many people who can tell that just by 
looking. Get the idea? 



Now line up 4 glasses. Then choose 
your victim. Ask them to choose which 
one they think is taller than it is around. 
Bet them your turn at drying they can’t 
find one. 




Then hand over the towel. 
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INFINITY IS NOT A PLACE 



Infinity is not a town. Or any other place. Here is another thing infinity 
isn’t. It isn’t the biggest number ever, or the biggest anything else. In 
fact, infinity isn’t any thing at all — it’s an idea. Something that is 
infinite goes on forever. It has no edges, and no stopping place. 



JUST 50 YOU'LL REMEMBER, HERE ARE SOME THINGS INFINITY IS NOT. 



iNRNirrl 
/ EAT- A° ° 



A 

\\ \ A /A + y 

AjsX '-WAS/ 



>V*V7SL 





Jy (O J> Q * 1 INFINITE 15- NOT TOUR 
^ SI5TT-R'5 5-HOESI2E. 



JW"" fl a. 

€ \ 0 - 
f, / 5^ 

Jo J D u. 



Xy 



@ ///; 






>5 ^ 






W// 







INFINITY 1$ N0T THE LENGTH 
OF YOUR LAST .MATHS 'TEST. 



<? 

0 /, 



Sy iNRNrn 15 NOT HO'Ai 
v MAP PEOPLE fr£T. 



Here is something infinity is: infinity is 
probably the hardest idea in this hook. 
That's because you can’t see it or feel it 
or draw a picture of it. And it isn’t like 
anything else. 

It does have a symbol, which looks like this: 



And maybe if you let the idea roll around 
in your head for a while, and every once in 
a while give it a turn or 2, you’ll begin 
to get a sense of what infinity is. 
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And then you can be pretty proud of 
yourself. Because the best mathematician 
in the world can’t do any better than that. 




■ /; 



Hi .I'm pi ! 



/ I'm a fast -talkinn, o uicf - 
stepping number found 

everp tuhera there 

■Jtiinp round. . . . jSSBroSSSi 



'JS&JsDfe (3ut qou can 
( f\J paver "find all of me. I 
1)07 said 1 uasquieK-stBp" ^ 
* ( pinq, didn't I ? You can 

\ qetcJos-e. You can < 
V even ffnd meiha. drum 



Madsure drouncl 
the edge and then 
across the top. 
Divide the two 

numbers and dorit 
ever stop. 



/Cave tonq 
division . 



y 




it will takea uuhile VJ/ J ' 

Mathematicians can this — u1 -^ 

figuring finding pi C the ratio of the eircum 
ference and diameter of anq circle). 
Thep uun'te me I ike this ■ jr r 



I/. 
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The Art of Probably 

By now you should be getting a few mathematical muscles. 
Here is where you can put them to use. 

Do you think there is a chance 
that there will be an earthquake in 1 minute? 

If the answer is yes, 

then you’ve got no business sitting around looking at this book. 

If the answer is no, 

then you’ve got your own theory of chance. 

What’s that? 

it’s the thing that keeps you from taking a raincoat 
on a sunny day. 

It keeps you from worrying that your mum 
has joined a rock group and has gone off on a world tour 
instead of getting supper. 

You use it all the time in ways you don’t even think about. 

Mathematicians have their own ideas 
about/what might or might not happen. 

They call them mathematical theories of probability. 

But, you can just call it the art of making good guesses. 
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GUESSING RIGHT 

f\ (( Off ftCrDCS ]) 











\ *AW\N 





Toss a penny. The mathematical theory of 
probability for tossing pennies says that the 
chance of getting heads is 50-50, or 1 in 2, 
or Va. You already knew that/ huh? 

But a penny doesn't always come up heads 
exactly V> the time you toss it. And that 
fact is what makes games of chance fun to 
play and some people into gamblers. (If it 
did come up heads exactly '4 the time, 
you wouldn’t be interested in tossing it in 
the first place.) 

Try this. Toss a penny and a 2p, What is 
the chance you will toss 2 heads? Here are 
the possibilities: 




U 



There are 4 ways for the coins to turn up. 
And 2 heads comes up in only 1 of those 
4 ways. The mathematical theory of prob 
ability for tossing pennies and 2p coins says 
that if both coins are tossed, the chance 
that heads will come up on both is 1 out of 



Keep track of your tosses on a chart like 
this. How close to the theory do your 
tosses come? 
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WHAT'S THE CHANCE 
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of being invited to 
lirthday Parties in 1 Day? 



Not bad, if you know at least 30 people 
who have birthday parties every year. Like 
your class at school. In any group of 30 
people, there is a better than 2 to 1 chan (a 1 
that 2 people will have the same birthday. 

Mathematicians who study probability 
theory (and like birthday parties) have 
proven this to be true. 

Try it yourself. Take a poll. Ask people 
when their birthdays are and stop when 
you find 2 with the same one. Sometimes 
it happens right away. 
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Sometimes it takes a long time. 















But if you take the poll enough times, the 
average number of people you have to ask 
will get very close to 30. If you get sick of 
asking people when their birthdays are be- 
fore you get an average of 30, you'll just 
have to take our word for it. 

Are there more birthdays in some months 
than others? Are the chances that 2 peopl* 
will have the same birthday better in June 
than in December? 
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How would you like to start an insurance 
business? 

Suppose you sold insurance to people who 
wanted to insure that it wouldn’t rain on 
their birthdays* 

And if it did they’d collect £5. 

Most adults have 1 form of insurance or 
another. Car insurance. House insurance. 
Health insurance. Life insuraiyre. 

Insurance companies rely on probability 
theory to decide how much to charge. 
They use lots and Jots of statistics. 



What you need to know to insure un -rainy 
birthdays is: 

How many days does it rain in a year? 

When are those days likely to be? 

Maybe people with birthdays in February 
would pay more than those with birthdays 
in June? 

Check an almanac for weather information. 

How much would you charge? 

How many people would you need to buy 
the insurance so you wouldn’t lose money? 

IS THIS BUSINESS POSSIBLE? |l:l$ 
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Here is a good game. It depends on know- 
ing a little something about probability as 
well as not being too much of a pig. 

You need 2 dice, a friend, and a paper and 
pencil (unless you are terrific at adding 
numbers in your head). 

You roll the dice and add up what they 
say. The idea is to get to 100. You don’t 
have to take turns. You keep rolling as 
long as you want. BUT: 

If a 1 comes up on 1 of the dice, you 
lose your count for that turn. 



If a 1 comes up on both dice, your total 
goes back to 0. (Even if you were at 
98!) And anytime you throw a 1, you 
lose your turn. 

It helps a lot to know how to add. But it 
helps even more if you can predict how 
often 1 ’s will come up. What is the proba- 
bility of throwing one 1? What is the prob- 
ability of throwing snake eyes (two Vs)? 

What is a lucky streak? Do you know one 
when you have it? 
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ALPHABETICAL PROBABILITY 

There is even an alphabetical theory of probability. Want to know 
what it says? That’s good, because here it comes: 

The letter of the alphabet that occurs most often in written English is 
the letter E. T, A, O, and N are the next most frequent. Letters that 
are used the least are Q, Z, K, X, and J. 




Try it out for yourself* Make up a chart 
which has a column for each letter. Then 
pick a page in this book and tally each 
time a letter appears. ** 





When you find out how r often each letter 
occurs, you are making a frequency distri- 
bution . Mathematicians have used frequen- 
cy distributions to help crack codes. You 
can do the same thing with cryptograms. 
They’re a kind of puzzle in which each 
letter stands for another letter (a stands 
fur b, b stands for c, and so forth). It's 
like a code. 

Ask a friend to write you a message using 
a cryptogram. Then see if you can figure 
out the code by using your frequency 
distribution. 
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)~HI5 6 ODD DO YOU KNOW 
WHY ? DRY AND THINK OF 
i WHAT IT IS. GOOD LUCK! 
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The sentence at the bottom of this page 
is true. 
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WHEN IS AN ANSWER 
NO FUN AT ALL l 

Look at it this way. Once you’ve got the 
answer to a mathematical problem, you 
don’t have the problem anymore. If you're 
trying to get through 100 problems in your 
maths book, that might sound just fine. 

But to a mathematician, it’s a little like 
taking the last good suck on a'straw full of 



chocolate milkshake. (The one just before 
it starts making that gurgling sound.) It’s 
too bad there isn’t any more. 

Which is very close to where you are in 
this book. Almost finished. 

Do you feel a little less like a mathematical 
weakling? If you’re sorry it's almost over, 
then you are certainly no mathematical 
weakling and you should cheer up. The 
world is full of mathematical problems and 
puzzles to solve, remember? 



The sentence at the top of this page 
is false. 
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About this book 

This book is for nonbelievers of all ages, it was written 
especially for children who have been convinced by the 
attitudes of adults that mathematics is (I ) impossible <2) only for 
bright kids (3) no fun at all anyway. This book says that maths is 
nothing more than a way of looking at the world and that it can 
be relevent to everyday life (Street Maths) and fun (How many 
sides does a banana have?). Hundred of mathematical events, 
jokes, riddles, puzzles, investigations and experiments prove it! 

About this series 

Offbeat Books are a series of smalt books about big ideas, 
written and designed for children and adults together. They 
come from a group of Californian teachers, writers and artists 
who get together to work on producing stimulating material of a 
slightly offbeat nature for children. They believe learning only 
happens when it is wanted; that it can happen anywhere and 
doesn’t require fancy tools. This book and others in the series are 
dedicated to anyone who thinks so too. If you enjoy this book you 
might also like: 

Word Works 
Blood and Guts 
Beastly Neighbours 
Thinking Science 
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